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\ 

0^7)011^ 5>1^ il^7> 7flAlSl 

^>1 9X^. -l-^ B]3il 3]^ ^s.o\] -§-^§H 7l$ W:^■ S.q 

7]^ 

* ?q<^ Ple^ ^]o] S\S.^ ;^lol # 

^ 7]^ ^:^1- 7]^ ^7l5l^ 7l<?^ ^ 

M-1- 7]<^ ^S.<^] 7]<^ 

7]<^Al7i ^7] #^tbl=1-. 7]<^ ^>7l 7)0^ C>l5fl<^ll- ^-^^1- 

^ til ^7] 'HS.m 7l^A]^Cf. 7l§ ^517> 7]o^ 

^ ^l-M-Sf ^7l5l7l ^4- nfl, 7]<^^ til:^7l tfl-^ #^*lCl- 



[tfla:£] 
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[^Vrgo^ ^^1] 

^7] Dje^ ^1^ ^ {SYNCHRONOUS MIRROR DELAY 

CIRCUIT AND SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE COMPRISING THE SAME} 

£ 1^ ^ <4€- ^7] 1^1 e-i ;^1<^ ^S.^- ^S. 7fl^ 

£ 2^ ^ 4€- £ l^ll £A]^ ^ 7 ] d]&1 t]<^ s]S.% 

£ 3^ ^ rc}^ £ 2<N1 (120)1- 

5]££: 

£ 4A^ 1- tc}€- £ 2<Hl £^1€ ‘H all'll (150)^ 

7 ]<^ (FDl. FD2) ^ ^H-1- S)££; 

£ 4 B^ 1 - £ 2 <N 1 £^ 1 ^ ^I'd (150)^ 

^1*?^ -^1-1 £# (FD3-FDn) ^ ^VM-1- ^££; 

£ 4C^ ^ tc}€- £ 2<N1 £^1^ (180)^ 

7 ]<^ (BDl-BDn-1) ^ s}q-l- S)££; 

£ 4D^ ^ 1-^S] w>^3]t!: lAjc^loil £ 2<H1 £^1^ 7]<^ s\S. (160)^ 7.]<^ -^u) 

H# ^ (ADi)l- S)S£; 
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£ 4E^ ^ 14 ^ £ 2S] nje^ ;^]<>| s\S. (170)^ ^-4 ^#7] 



# (PDl-PDn) ^ S] 



^ ^Aio^lofl aj-^ :£ 2<^1 ^-§- ^s. (i90)-i- 



2] 



:£ 6^ ^ :^7l Djsl 7]^ ^S. (100)^ -4^ e]-o1dj_£; 

£ 7^ 4as7l- ^7l ^^1- ;g-f 4-^ 

^>7] 41^ 

-£ 8^ ^Sflo]o^ Xi}^]^ 7]^ 7lol ^^7} 7l§ #-a 

-^7]^ nfl 7]o^ ^^^>7] 3£^c>lcf. 

* cfl^ * 

100 : -g-71 ;^loi n]B] 110, 120 : ^S. 

130, 190 : ^-g- ^S. 140, 200 : 

150 : 160 : 

170 : Dlei :^]o\ s\s. 180 : 7l<g <^z]]o] 



7l#^o> ^ o. ^o>o^ #Hfl7l^] 

^ ^-P-S., # cH -^7] ois^ 7]^ S)S. ^ ZL 
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CMOS ns. 7]^n ^£7> s .31 

-^3}- ^s.n ns.^ ^^^>71 nn: <^i 

^ #7>i- ^^i^cf. ^n^7\ ^ 7h^ ^ 

5 ^ 1 ^ A>oloil ^^(clock Skew)7> ^^7]^ ^o] 

t 4. 31^21 ^^^4- ‘^>7]§>7l nfl^cHl 

s"^ — ^-l- ^fl^^l-7] -rl^ljT-^ -§-71 3]^(phase locked loop-PLL-circuit)i4 ■# 

7] 31S.(delay locked loop-DLL-circuit )7]- A]-g-:^jl §l-7]i?V, nslt]: 

^ ^7] Al^O] 7^Z].^ ^Ann-. ^le-itb ^7] ^le-i 7]<^ ^S. 

(synchronous mirror delay-SMD-circuit)7|- -^7] nje^ x]<^ 3]S.^ 

^ 1 -^ ^S.n- -^71^ 

^7] nls] 7](^ U.S. Patent No. 6,060,920'^1 "MULTIPLEX 

SYNCHRONOUS DELAY CIRCUIT"sl-^ nelJL U.S. Patent No. 6,373,913‘^1 "INTERNAL 

CLOCK SIGNAL GENERATOR INCLUDING CIRCUIT FOR ACCURATELY SYNCHRONIZING INTERNAL CLOCK 
SIGNAL WITH EXTERNAL CLOCK SIGNAL"e1-^ ^1^-2.^ $14. 

^ 44 ^ol, SMD, PLL, HB^Jl DLL4 #4 -§-7] ^ 

4* 4-71 ^ 7 ] 441- 444 4^ ^4^ SI- 3]s.-i:oi 44 - 4 ^ 5 . 

^444 41 14. 14 14^1 1441 444 444 14 

14^1 ^4 4 444 1444 4^14. 41 47fl4 441 4144 :n^s.s. 14 

41 45.4 44 4 s. 441 4^s47] 4^41 41 4414. 444, 44 

4 s- 4471- l7l 441 9144 14^ 4444s 414SS. 14 7>14 tii 4 ^ 4 si 
444 Sl 4 s $14. 
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<22> ^ :^7l 9J^V3: 

^ ^7l 7]c^ njei ^ ZL* ^S.^1 4S. 4^11- ^<^14. 

^ 4-§-l 

<23> ^>^tb ^^^44 44 ^ 44‘=H1 4^4, 4^ #4 4^4 ^44 

4^ #4 4^1- 4^54^ #4 44 4^7> 44-44. 44 4s.^ 471 4^ 4 

^ofl -g-444 7l$ 4^1- ^4431, 44 2-444 44 7]§ 4s€- 44444. 

444 44 4^114^ 47] 44 2.44 ^2.4 #4 4^* ^440.^ 44 

44 44 4Ji-i:-i: 4444. 44 44 42.^ 44 44 44 4Ji-i:4 47] 7l§ # 

4 45:1- 4^4:a, 47] 7]§ 45:4 4714^ 44 44 #4 45: 1: 4 441- 4# 

44. 444 44 4sfl44 47] 44 44 4^4 4^4 4 #4 44 45:1- 4442. 

2. 4444 44 4^* #444. 44 5]^^ 44 7^44 x ]<^ 4^114# 4444 # 

44# 4-^4 ## 45:* 710^4^4.. 4-^ 4^# 44 7]* #* 45:71- 47] 44 

## 45:* * 44-4 *444 4), 44 444 4*4 ** 4s* 44 4* #* 4 

sSAi *444-. 

<24> 4444 4444 444. 44 444 44 444# 4# 444 44 *4**# ^ 

444, 47] 40^ *44 44 44# 4#4. 

<25> 4444 4444 444, 44 44 44 42.* 47I 44 #4H*4 4-4 4*5>* 

44 4 #4** 5E45>4. 44 44 4 #4* 4-4# 4*5>* 44 #4B2.*e-i *44# 
44 S* 4s4 44 7]* ** 45:* **4#4-. 
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<26> ^#7]7> -^l7l 7l§ 1-^ ^7]^ ^1 

'HS.Mr ^7] 7]^ ^j-7] ^#7]^ ti] 

<27> ^0^7] 7l§ ^S7l- -g-7l xi<?i ^3:1- ^ ^ 

7l€ ^^^7] W:^■ 4^7] 7]<^ o^|sflols:^E^ ^7] ^Jil- 

^J-71 1-^ 

<28> ^ ^7]^0] 

^7] -g-71^ ^7] n]e] n 

E^Jl ^1-71 Vfl-^ -^7lS]ol tflolE^l- t-flolEi 

^’-71 -g-71 Plei 7l<g ^l7] 5]^ -1-^ ^Ji<^l -§-^§>^ 7]$ 

^J-7l 7l§ ^l'^^l7l^ 7l<^ slS-^; ^^7] 7]^ S-M^:1 ^S. 

^ ^3:1- ^7}^^s. 7]<^{ ^^■ ^5:1:^ ^1 

o^eflolsf; ^7] X]<g ^ 7 ] 7 ]^ -f-^ ^Sl* ^>7] 7]^ ^31 

^ -^7151^ -a-7] ^l<a ^S-i- ^ ^>M-# ^12^1 711 C>| 4^7] Pi si tIH S] 

s^l ^^11^1 ^1^ ^1^7«1^ -^71 

71°! <>|SllolSl-; ^l7l 7]<^ <>lSllol^ #^£l^ til:^7l ^Jll- 7l^Al7l 

^ 7] 12 si 31 ^l7l 7l^ ^s.7} ^7] ^1 ^ T^S.^ ^ ^7)^7] ^ 

* “II. ^^7l 7]<^^ yl^7l ^>7l Ifl^ m^ ^S.S.7j S]S1- 

<29> ^^lolloll 5101^1, >^l-7l ;^1^ olsll^l^ ^1 ^ -^^Hl:4- S. 

^^7l ;^1^ -B-MB-i-^ 7i^ x\^^ 
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<3o> '^y] f]&i ^]o] Sis.^ ^7] -n-MH-i-<H] 7^7^ 

;g#7l-i-# ^>7l ^#7l# z^-z^-^ Z]<g 

^>7] 7l$ 1-^ 

<31> ^#7l7> 7^7] 7]§ 1-^ -^71^ 7]<^ 

2 ]^^ >^>7l oV^l^V ^^7l^ Wl 

<32> Aj-7] 7]^ ^^ 7 ^ ^l-7l 7 ) 0 ^ ^ ^g- 

7l€ 41 - 7l 1-^ ^l7l X]<g ^7] 

'^•71 1^-^ 

<33> ^ ^ 14 ^ -^7]^ vfl-^ 

^j-71 5.]-^ 7]^ ^711^; ^g-7l 7l§ 

-JilJll- z]o^Al7l^ ^^1^; ^1-71 z]<^^ 7l§ Z]o^Al^ 7] 

^ ^ tll:g^7l ^V7l 7l$ ^7l5]^ ^> 

7] Zlcg ^ ^^1^; ^7] 7]<^ ^Jil- 

-^7] ^71154; H^JL ^7] 7l§ 4lS7> ^1-71 z] <g 

^:^1: # ^>1454 -§-7151^1 %y^ ufl, Aj-7] H]:^7] .^1-71 ^SS.7.i 

^Till- i^^r4. 

<34> y>^Z]t!: ^T^jc^loll oxo]^^ ^7] 7l§ ^^7> 7]<^ ^^-i- ^ ^>l4Sf ^ 

7]^ -^>71 -^71 41^1- 14 5L^^i4. 
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<35> ^ ^ 

S7]- 7 ]^ -i-^ ^7]^ all, "^^7] tll:^7l ^^Cf. 

<36> ^ ^vrgo;| w>^^lt!: ^A] 0^11:01 ^2, £igl:<Hl ^7l^>c>^ o]^> -^Ml^l ^ 

^^^<^1 ^>-§-£1^ ”^7l"Bl-^ -§-<^1^ §Z<^1 -^7]£l^^^ ^^ItVcl-. 

<37> 2 1^^ ^^o\] rtl-€- -^71 Dlei A]<g sls.^ ^:£^1 5)^ ^1-^11- 711^1= 

^ ^rgcHl 4€- ^£^1 ^^1 5)s ^>^1 (1000)^, ‘^l* Ir^s, T^-1 
^ cljolEl e 11 o 1 ;e (double data rate: DDR) ^IS-Sl^)- -§-7l^ °11S.sl ^^1 (synchronous 

memory device)®!^!-. :£ 1<^1 S.^]^ ti>5>l- ^ol ^ ^^7]] ^I-a] (1000)^ ^7l nl&l a1 

^ SIS (S’S'^llT-i "SMD"S a7l^) (100), cllolEi SlS^A^ Sis (transceiver 

circuit) (300), H^JL rfl-^ S]S (internal circuit) (500)# 

<38> -^71 Al^d sis (100)^ #:& (XCLK) ^ #5: (XCLKB)# 

2)1 = 1: (1001, 1002)<^1 <^#£1H, ## #Jl (XCLK)oll #7l^ #1- 

(ICLK)# sis (300)^ t-llolEli- <^^^^1-71 sfljE. (1003)<^1 ^#S|n^, 

^7l d1e:| slS (I00)o)l7>-1 (ICLK)<^1 #7l£lol CllolEl -g-^ 

# Sis (500)^ SlS (300)# #^ll cllo]Eil- l-#-^7li4, i^l-^ 

^SS til ol Ell- Sis (300)# -f-«ll ^]^S. 

<39> S 2^ #- #'^Sl uV^^ltj. lAHlol] 2 H SAl^ -g-71 nlEi ^1 oi S]S# 

1-lSolcl-. 

<40> 2 2# %^SSl-i^, ^ #’=§‘^1 tEl-# #7l Dlei Al«^ ^s (100)1- 2711S1 Ul^l sis# 

(110, 120), 271151 Sis# (130, 190) (S^goilA-l "DRV’S S7l^), 27ll5l SlS# 
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(regenerator circuit) (140, 200) "REGEN’’-2.S. JL7l^), 

(forward delay array: FDA) (150), (160), ;^lo^ s|S. (mirror control 

circuit: MCC) (170), ne^jil (backward delay array: BDA) (180)# 5.^ 

o] ^<>1^^, ## w]3l S]S (120), (130) ^ 5 |^ (140)# 

7]# :S]S. (delay monitor circuit: DMC)# S]S. (190)^ S|^ 

(200)# ## 2)S (clock driver circuit)# 

i> 1-3^ (110)# (XCLK)# fi‘y=(one-shot 

pulse shape)# ^J'# 7]# 4 OJ: (CLKref)# 7 ]# (CLKref)# 

alsl (110)‘^1 "Tdl"^ ^1# ## ^S. (120), ## s\S. 

(130) ^ S\s. (150)S ;^]o^ S.l^E-1 S]S.# tHSl 5)^ (110)^#E^o^ 7] 

# #5: (CLKref)# "Tdl+Td2+Td3"^ 7]# 7]#A]^cf. o^eljo] 

(150)# ## 7l]^ 71 ^ 7]<^ #C)H# (serially-connected delay units) (FDl-FDn)# 

7fl^ 7]# #3^ (FDAl-FDAn)# 7]- 7] #i^B# ### 7l 

# 7]^^ 5^-#Ef. (160)# ## 7fl^ 71 ^ 7]<^ (ADl-ADm)# 

ojeflo] (150)^ i=’>7l^ 7]# -R-qn (FDn)S-^B^ #^£)# 7]^ ## 
(FDAn)# 7]#Al^q-. q# (160)# qq qs. (170)^1 

:2> :£ 2# qq 3]^ (170)# 7^q-^l: qq qeflo] (i50)q 7]<g 

#MH# (FDAl-FDAn) q q-q- q^^># 7flq q# q#7l# (PDl-PDn)# ^ q 

7j- q#7] (PDi) (i=i-n)# #q qq qs (lO)S--^E^q q# g-q (CLKref)q- 7j«o^q= 
q# qqq (150) qq q#q# q# -R-q:^ (FDi)s#B^q q# gq ^s. (FDAi)# 

q^v q#7l (PDi)# qqq #q #sg (CLKref, FDAi)q ##t!: q## qq 
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‘^41- (170)^ Bl3Jl (110)S.-^B^S1 o^^ 

(CLKin)oll ^ tb (FDAi)* 

o]^ ^7]^ T^l^cHjA-] x]<^ <^eflol (150)^^ 7.]^o] •* 

Tclk-(Tdl+Td2+Td3)’’ol :£ 2<^1 u]-S!]- ^o] , (150)^1 

;^]o:| s]s (160)<^1 

511^^1 (180)^ TflcH (170)^ ^#7l§ (PDl-PDn)‘^l 

7 fl 2 ] ^]<^ -H-HBl- (BDl-BDn)^ (BDi) 

^ 7]<g 0]z]]0] (150)^ ^ ^'^tb 7]<g 5-V;^^ 

^S. (190)^ (180)S^B] ^^■ '^Sl (BDAout)sb a]o^ 

(160)S^Bi ^S. (ADout)# (BDAout, ADout) ^ 

^bM-* "Td2"^ Al^ Al^gAj^cf. ^flA^A^ 5)^ (200)^ ^S. (190)S.^E.i 

5]^ ^Jll- "Td3"^ A]^ aI^a]^ d|]4 #5^ (CLKint)S-Ai #^tb4. 

^ -^71 Dje] A]<g 5]^ (lOO)*^! '4 = ’^, Al<g (150)«Hl^i 

^ A]<g ^S-i- (FDAl-FDAn) ^ ^>M-7> 7]^ ^SL (CLKref)fib ^7]^ nfl , 

(190)^ 3-]^ (XCLK)5!f -i-71^ vfl-^ (ICLK)SA-I Ajo^ efl 

(180)S.^Eb ^3: (BDAout)l- #^tbcb. oleflo] (150)21 ^ 

7l ^^<^1 (ICLK)7b ZL^Tll (ICLK)^ 

£ 1^ (300)<^1 (300)^ (ICLK)<>11 ^7] 5] 

^®5tbcf. o]d\] ^SflA-1, A^ttj-^ ;^]<g oi^llol (150)<^1 a1 
#^£l^ A]^ (FDAl-FDAn) # ‘Hlr: ^bM-7> 7]^ 
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(CLKref)^!]- nfl , (190)^ 7]<^ s\S. (160)5.4^^ ^ 

31 (ADout)l- ^1^ (ADout)^ (150)2] ^7] ^o]q- 



JL 2]^ (XCLK)2|- ^7]^7] 1-^ 2]1^ ^>^1- -^7] 

(ICLK)7> ^^711 # 



^ (ICLK)^ £ 12] 5]^ (300)011 (300)^ x]]^ 

(ICLK)ol] -^7]2]o] tllolE] <a#^ ^^3. 



<45> £ 3^ ^ ’t^2] ti>^3]t!: ^7.]<ii]o]] n]-^ :£ 201] £a]^ (120)# 

^S.£o]c]-. :£ 33. ^ #x^2] #A]c^]oi] tc)-^ S|S. (120)# ^■^ 7l] 

2 ] MOS H^^1 #B]S. m2, M3, M4. M5, M 6, M7. M8, M9, MIO, Mil, M12)2]- 7l]2] «ya] 

E]l- (INVl. INV2, INV3, INV4, INV5, INV6, INV7, INV8, INV9)# , lE^ofl £a]^ w> 

2]- #0] ol^£]o] o^lc]-. (120)# B]>^^1H CMOS ^S. (self reset CMOS circuit) 

S., ZL t:f-§-2|- #c]-. 



4dJl (IN)7]- ^> 0 ] MOS H^^]:iB]l: (M2, M5, M6, M9, Mil)# ^ #5] 

(OUT)# 5]-o] e1]^# 5.^#!^. (IN)7]- ^>o] ell^toflA-] ^-o ^o] 

# nfl, MOS H^7]>;E]1- (M3, M8, M12)# ^ #2]J1 MOS B^7]:iE]l: (M2, M9, Mil)# ^ B 

#^4. xfl^ (B)7> B# ell'ioilA] ^> 0 ] e1]»t^ #^ 5 ]# nfl, #u]B]-i- (INV2-INV5)2]- MOS 

B^7]^e] (M7)B #31 ^B2] X]# A]#o] ^ MOS B#7 ]Bb] (Ml)# # #2] 

MOS B##BB] (M4)# # B##c]-. #<^1 4s]-, #B (OUT)# 4# B# ell^oflA-] 

# s11#B #o]#-c]-. i]]i^ (B)7]- 40] e1]»ioi]A-] S.-0 ei]^^ #o]#-o1] u]-s]- s]^ 

(130)# 4#2] #^1- <y^^V3. ^ 7>#BB ^7] 444. MOS B44BE]!- (M4, 

M5)# 4 #s]zi MOS B44 #e]- 1- (Ml, M7)# 4 BB44. 
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<47> £. 2‘^1 S.^]^ (140, 200)^ £ 3<^1 

:£^1€ ^<^^>711 tflti neis.s. <^7]A-^ ^<^1 



<48> £ 4A^ ^ ^7«l<4loil IC)-^ s. 2<^1 ^I'd '^Hellol (150)^ 

^1^ (FDl, FD2) ^ ^VM-1- ^S:£o]t:f. 



<49> :£ 4A1- ^1^ -B-MHl: (FDl, FD2) NAND TllolHl- (Gl. G2, G3)^ 91 

tHB^-i- (INVIO, INVll)^ :£^1€ ^<^] SX^. (IN) 

7} ^}o] afl, 40^ (OUT)^ §>o] ^ (IN)7> ^>o] s]]»ioi]A4 

S.^ Efl'is. €<=>1^ (OUT)^ ^><^1 s.-^ Ell^S 

( INVIO, INVlD^f NAND TflolB (G2)S. ;gazft!: ^, 4:13: 

(OUT)^ S.^ ell ’i oil efl^S €<^l^i^. -n-^-lBl- (FDl, FD2) ^ 

^3711- 



o> £. 4B^ ^ ^7>]<41<41 tr)-^ t£ 2«^1 S.^]^ ^I'S ^eflo] ( 150 )^ 

^]9l -frMHl- (FD3-FDn) # ^>M-* SlSHc,]!:!-. 

V 

i> £ 4B1- %^2:3>Tg, (FD3-FDn) NAND TflolH# (G4, G5, G6)4 9l^ 

. (INV12, INV13)4: , S.^<=^] :£a]^ a>sl- ^o] o^^slol $icf. ^ (INl)^ 

ol^ ^u|e^:hb 1 #^5l^ ;^1^ (IN2)^ ^ 

^#7lS^El #^£)^ 4J31# (INI, IN2)ol 3 .^ ^>o] ^,#^4:1 

3. (OUT)^ ^ 44 J: (IN2)7|- ^rj-o] 

(IN1)7> ^l-o] Ell^<4l7.-1 S.-9- ell^is xifl, 40 : 5 : (OUT)^ 3]-ol Ell'toflA-] ^-o 

€<"ltl:cl-. “ywlEi-i- (INVIO, INVlD^ef NAND t11o]e (g2)^ 4J:^ 7^1*^ 
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\ 

(OUT)^ S-f ojfif 

(IN2)7> S-f (IN1)5] ^>o]- 5 .-f ^o] (high-to-low 

transit ion) <>11 ^;^1§^<>1 ^31 (OUT)^ 7]1^«)]7>^ ^V‘^1 4^1 , 

(N-l)id^ll ^1<?1 ^1<?^ ^Jl7> 7l§ ^7l^ «fl, N^7l| ^1 

-R-MSfe (N-D^^J'll ^^l^S ol^^ ^#7]sl 

>2> £ 4C^ ^ ^l-^^tb ^^lofloll t4€- £ 2<>ll £7.]^ 7]<^ olsflol (180)^ 

^I'S (BDl-BDn-1) ^ ^>M-# ^S.£«^lnl-. 

53> H 4C* 7]<?^ -a-MH* (BDl-BDn-1) NAM) Tflole^ (Gy, G8. G9)^ 9l 

wlH^l-i- (INV14, INV15)# vi}9\- ^o] ^cf. <y ^ (INi) 

^ o]^ ^]<a #^5l^ TOjiolji, (IN2)^ ^#7] 

S.^^] #^5l^ T^^olcf. <y^ (IN1_ iN2)o] s.^ ^>o] z]]^<U it|l, (OUT) 

^ ^><>1 5M4- (INl)7l- ^l-o] Z]]^s. -^7]^ ^1-BfloflA-] 40^ (IN2)7> 

^>o] efl^iollA^ ell^S €<^1^ '^S. (OUT)^ t}o] eflifoilT.^ s.^ ell'iS. 

(INV14, INV15)4 hand TflolH (G8)S x\:^o] ;ga2j-t!- 

4ilS (OUT)^ S.^ ell’to1l7>i §>ol z]]^s. ^oltbcf. (N-l)'^^ll ^#7H1 a^ 

-^7l7> rtfl, (N-l)^^ll ^#7lS^E-l #^5l^ ^l <S -n-MH 

<4l7>i-^El ^SL7\ 

54> H]^ £1^011^ £A]5l7l ^#7] (PDn)<>ll cil-§-§>^ 7] <>| efl o] 

(BDn)^ 70 J: (IN1)7> 7ll<^l^>ig H 40^1 i£^l€ ^ 
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< 55 > 



< 56 > 



< 57 > 



< 58 > 



< 59 > 



< 60 > 



£ 4D^ s. 2<^1 :£^1^ (160)2^ 

HI- (ADl-ADm) ^ slnHojcf. 

H 4D1- (ADi)^ NAND TflolBl: (GIO, G21, G12)3f 

(INV16, INV17)^ ^ol (INl)^ o]^ 

I 

^l*?! ^ ell'll (150)H-^E^ ^s.o]jL, (IN2) 

^ ^#7] (PDn)H^B^ #^S]^ '!:lJ:‘^li=1-. .£ 4B<^1 p>^7l-;^lH, ^ 

^ (IN2)7> S.^ nfl (INl)^ ^ 

^#7] (PDn)‘^l7.i -g-7l7> 7l<g S]^ (160)^ ZL ^u2|-, 

(160)5] (ADout)^ afl’tH -a-^1^ ^<^1^. 

H 4E^ ^ ^^5] a]-^3l^ ^7.]<moll s. 25] n]5] ^]o] (170)5] ^#7] 

1: (PDl-PDn) ^ S]HHo]c]-. 

H 4E* ^ ^^5] ^7.]c^]ol] ^#7]-i- 7]-7]-^ <ya]B]# 

(INV18, INV19)5]- NAND 7]lo]H (G13)^ , £’S<N] H^]^ a]-S]- :^o] <^^E]o] <y 

^ ^5: (INl)^ 7]§ -l-^ (CLKref)ol:n., ^3: (IN2)^ i4]-§-^>^ 7]<g 

B]5] -i-^ ^Jlo]c]-. (INI, iN2)o] 7>4 «fl, (OUT) 

7> 

H 5^ ^ ^^5] ^A]c^]o]] £ 201] HA]^ ^S. (190)1- 

H 51 1- 1^5] aV^^tl: 1 a]oi]oii s]S (190)^ 7]] 5] MOS 

H^7]^E]-i- (M13. M14, M15, M16, M17, M18, M19, M20, M21, M22, M23, M24)4 ^■^ 7]]5] ^ 
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(INV19, INV20, INV21, INV22, INV23. INV24, INV25, INV26, INV27)4 nAND 
(G14)l- ^o] (BDAout)^ ^1 



91 (i80)B-^Ei -^7]^ 



(ADout)^ SlB (160) 



B^Ei w]^7l^ 3E S.^1^ (190)^ CMOS 



9^^ ^3:1- (BDAout, ADout)7> S.B MOS (M14, M18, 

M19, M20, M22)^ ^ 'US. (OUT)^ ^l-o] (BDAout, 

ADout) ^ ^><^1 S.-f efl^B afl , MOS (M15, M17, 

M21)^ € MOS (mi 4 , M18, M20)^ ^ ( 5 ) 7 ]. 

s>ol iqi, (INV20-INV23)5f MOS (M24)B 

^ 7]<g Al^o] ^ MOS (M13)^ ^ MOS (M16)^ 

^ ojoii tcj-s)-, (OUT)^ 4^1 B-?- ^>o] ^]]^s. 

BB (B)7> ^}o] efl^«^l7.-:| efl^B 31 B (130)^ 

^ 7>^BB S7]^-^x^. MOS B^^lBEll: (M16, M22)^ ^ MOS 

7lBEl# (M13, M24)^ € BB^Ef. 

^21-^BB, 7]<^ oleflo] (150)011^1 ;^1<^ ^B-i- (FDAl-FDAn) ^ 

cHb ^>i 47> 7l$ 40 s (CLKref)sl- -^7]^ ^11, 3)B (190)^ 3-1-^ (XCLK) 

^ -^71^ (ICLK)BA-I xl<g 01 ell o] (180 )B-^e-] #^S]^ a]^ 

(BDAout)l- #^t!:El-. o^leflo] (I50)<^l^i 4dB* (FDAl-FDAn) 

^ olB §>i47> 7 ]$ AIB (CLKref)3l- ^7l£]Al ^ 4 - ufl , ^:g- (190)^ a]<^ SlB 

(160)B-^E1 4 OB (ADout)* #^t!-El-. 



34-17 




a^20030015763 



^ 2003/12/16 



<63> 



<64> 



<65> 



< 66 > 



£ 6^ ^ >4€- -^71 Dje^ (100)^ ^t!r E^-olnj^o] 

^ t4^ ^ 7 ] n]5] 

m. 

^SL (XCLK)7> tffl, S]5. (110)^ 5^-^ ^ 

^ (XCLK)<H1 -§-’^^><^ 7l§ (CLKref)* 7]^ (CLKref)^ 1-^ 

S]S- (IIO)'HI "Tdl"-S] 7 .]<^ 71 7l<^ 2]S. 

(120, 130, 140)^ 7l§ (CLKref)* "Tdl+Td2+Td3"^ 7]<gAl^cl-. t] 

^ a.MEi s^S. (120, 130, 140)S.-^Ei 40^ (FDAin)^ ^I'd 

(150)<^1 cHellol (150)^ -a-i^H-i- (FDl-FDn)# 4J5l 

(FDAin)* 7l^A]^cf. o]e^ ^]o:| ^s. (170)^ 7]§ 4il^ (CLKref)l- 44"^ 

(FDAl-FDAn)4 z^-z]- tilin^j-ji, 
a 4 . 

<^11- l-’g, ^l&i Tllo:) S)S. (170)S-^El2l AlJH- ^ <>11^ 
q-D]x] 4^31-1-^ ^o] :^]o] ^s. (170)^ ^IS. (IIO)S. 

7l^ #5^ 4JS (CLKref)<4l ^ a>o]# §!: t ] 

^ 4d^ (FDAi)* ^#t!-T4-. ^^41 40s (FDAi)^ 7]<^ o]eflol 

(180), (190), :3.sls sis (200)* i4l-¥- (ICLK)S7.-1 

^14- 1-^ ^S. (CLKext)sl- *S (CLKint)7> *7ls1^ d] ^ a] 

ofEflo^ 4^^SS 4^ 





<68> "Tdl"^ -l-^ (110)^ ^1^ "Tdl+Td2+Td3"^ S-^E^ 

(120, 130, 140)^ ”Tclk-(Tdl+Td2+Td3)"^ n] (170)<>fl 

7l$ ^S. (aKref)sf 0^21101 (150)* ^S.7} *7l£]^ 

7]^ o]^]]o] (150, 180)^ "Td2"* 

(120, 190) 7]^ 7«l*olji, "Td3"^ (130, 200) 

^ *5: (ICLK)* 2 A>ol^ :^o\] (XCLK) 

^ vfl* *Jl (ICLK)*, £ 6<^1 *o], n^^l] -1-^ 'US. 

(XCLK)* 7]^SS. (n+2)^^11 5-]^ (XCLK)<^1 *7]^tq-. 9]:^ 

(XCLK)7> 2 A>o]^ ^cH], (XCLK)^ *7]^ ^S (ICLK)7> 

<69> T^ot pgaj-^t o]^]o] (150)<^l^i 7)0^ ^ 7l* ** 

*Jl (CLKref)s]- ^71517] ^1-^ #* (XCLK)^ *2}- ^Bj-^7l- ^7] 

^-T-, s’* '^S (FDAin)^ 7]<g (150)* *^fl 7]^ s]^ (160)S 

S]^ (160)^ 7)0^ o^eflo] (i50)S*Eio] *s* 7]oiAl^l4. ZL 

^711 7 ]<g^ *Jl (ADout)^ £ 2^ Sis. (190)^ ^ 11 ^ 57 ^ (200)* *Sfl 

#* (ICLK)S.7i ^olcf. olnfl, ^]:« (XCLK)7> S-f eflii<^lA-l ^>o] efl 

*S. ^oj^l-ji ^^^ 9 ] ^loi A]* (tD)<^l :£ y'^l S.7l€ w>Sl- :y-ol, 

(ICLK)* Sj-o] efl^ioiiA^ S.-f efl*S. 
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< 70 > 



< 71 > 



< 72 > 



< 73 > 



"tD"^ (2tdl+2td2+2td3+td4+td5)‘5l "td4"^ <?! 

eflo] (150)Sl (FDl-FDn)^ %■ "td5"^ ^S. (160) 

^ -n-MHl- (ADl-ADm)^ 

W:^ 4QJ: (XCLK)7l- ^7] ^o]\^ ^7l pjei ^s.7} 

^ ’i'^'41 i4€- ^7] nje] ^S-Mr sis 7]^ 

sis (160)<^l7i #^s|^ 1-^ (ADout)<^l 7^^>^SS ^ vfl-^ ^ 

S (ICLK)7l- Sj-^ -1-^ (XCLK)sl- -^71 Six] ^s-151-S, S]-^ (XCLK)7> 

^^7] s]S (300)^ cflolE^ 

^Vj7 ^ ^cf. 

^14 4^31 (XCLK)Sl- ^7]^ (ICLK)7|- S^S 

(160)S^E^ 4d:£ (ADout)7l- #^sl^ 7 V^€i 4. <^1* 7]<^ oieflo] 

(150)S1 P>^]^ -B-qs (FDn)S-^Bl 40:s (FDAn)7l- 7l$ 4is 

(CLKref)q- -^7]^ nfl , S 8d\] sq^ ^o] , q (160)^ -B-qH (FDn)<Hl q 

-g-q^ qq- q#7l (PDn)q #q qsq qsHAi q-q-q , q^ (ADout)^ 

q'S (160)S-^E-1 #qqq ^^q-. 

q^Hiq, ^ q€- ^ qMtb qq ^ q-q sqq^ 

qq, q^ #q qq i-qqq ^ 7i#q A>q- ^ qq* ^jqq-q 
qq q^7-i q-<y:^ i^q. ^ ^;|oi 7>q-^^ i-€-qq. 





' 1020030015763 



‘^^ 1 -: 2003 / 12/16 



ia>sq- :^7l l^nV cfi^el- ^ 

^ ^5}-^oilA^:£ ^ ^ ^-€- ^ 7 ] nl&l 7]^ 
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1] 

''^7] -§-’^^>0^ 7]^ 7^s.m tH^l 

^^ 7 ] 7 ]^ -ys* 

-^1-71 7 ]^ 2-M^i 4)S^ -i-^ 7 ]o^a1^ ;^1<^ ^^■ 

-^oM 7101 ^^1-31- 7l^ ^>7l 7l$ -^71 

^ 7 ] 7]^ ^ ^].i4^ ^#^1-^ n]el sl^Sl-; 

7J-71 ujei ^]o] ^^011 ^§11^1 ^i<^ -<ajii- 7]oiAi5^ ^7] m 

^ 7l<^ <>lell<^l2l-; 

■^ 7 ] 7j«j-^1: ;?;1^ y]^7l -1-^ 7l<QA]7l^ 7]‘g Si 

HElJi 

7 ]^ ^S7> ^1-71 7]^ ^ §> 1451 - -^7l£]7l ^ 4 - nfl, ^Vy] ^ 

^ Wl^7l 1-^ 71^^ ^1-71 L|l^ Tls^Al SIS.1- S.^-8}^ ^4- ^ 

Sis. 

2 ] 

^1 1 *^-<=>11 

"^^7l 7^WJ-^1: 7l^ oleflol^ 7l^ ^1_1;E^^ , ^^ 7 ] ^1 ^ -H-MB* 
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3] 

^1 2 %H1 

^>7] ple-1 ^7] 

^J-7] ^#7l-i- Z^-Z|^ zl<g #^£l^ ^>7l 7l§ 

^s.. 

4] 

zfl 3 %Hl ^<^7.-], 

^>7lnV ^#7]7> ^7] 7]^ ^^Si\- -^7l^ x] 4d:£l- ^#1- «ll , ^^7] 

7l<a ^>7] 4^^J- ^#7] 2] 

^S.. 

5] 

Tfl 1 ^<>17.-1, 

^7] 7]^ ^S7V 7]<^ 70:^^ ^ ^>14^ :^7l€ ;^l<a 

^eflols^E-1 #^s]^ :^7l ^j-7] ^4- 

^ ^7J 2^^. 

6] 

^1^ M -^7l£lo^ ^s.7]] 4)s ^c>|A^: 

^V7] ^1^ :^7l^ 4d« ^ 7 ] 1^1 7 ]<^ SlS-^; ne^ 



^ 7 ] -i-^ ^ 5 : <41 ■^7l£l<>| cflolE-11- Cflo]El <y#^ 5 ) 5 - 1 - , 
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^^00300 15763 

^>7l ^7] xlo| 41^^ 

^ 7 ] <21-^ 7l§ SlS5f: 

7l^ ^1<^A171^ A]cg 2.qEi 41S.51-: 

s.qEi 

^>7l q<g ^^1:31)- Aj-q 7]^ ^7] 7]^ ^7l 

Aj-7] qo^ ^^1- ^ §>141- ^S5>; 

\ 

4^7] qe^i q]q ^s.<^] q§iiA> qcg l-l- ^ 7 ] # 

^1*?^ ‘^511 ‘^11- ^]^7] Al<gA]7l^ ^1 

^s>: nqji 

4^7] 7l§ 1-^ ^S7> aJ- 7] 7]<?i #1- ^ ^1-M-5!> -g-7iqAl ^ 1 - nfl, ^> 7 ] a] ^ 

^ W|^7] A 47 I 4^ #^§>^ #1- ^^1- ^1- 1- 

^>^ 2]S ^>q. 

7] 

Tfl 6 %H1 

^0^7] ^1-71 A] <g 

'g- ^>^ aiJtAfl sis. ^a]. 

8 ] 

Til 7 %H1 
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\ 

T^lei ^]o] S]s.^ ^7] ;^lo^ , 

^#711- 7]ol ^^sq- ^>7l 7]§ 

« ^-i: ^>^1. 

9 ] 

Til 8 %H1 

^#7l7> ^7] 7l§ -^71^ 7 ]<^ nfl^ 

7l<g Aj-7] D).^l^ ^#7]^ 

;g-^l. 

10 ] 

Til 6 *J-<^1 ^‘^T-i, 

^0^7] 7l§ ^^7> Z]<a ^ ^7]^ Xtfl, >a-7l <2q«j-^J= z] 

^ 7 ] ^J-7l 

^ ^>zl. 

111 

^ 7 ]^ oio^xq: 

^J-71 5^1^ ^^o\] -g-^^H 7l§ ^^1^; 

^1-71 7]^ z]<gAi7l^ ^^l^q-; 

^oM 7^19!^ 7]§ -i-^ ^jll- 7^1<d7>l7^ z]^ ^ 

wl-^71 ^^1^; 

^j-7] 7]§ -i--^ -^7l£]^ ^7] 1-^ ^^1- # ^>M-1- ^^1^: 
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; ns^Ji 

^1-71 7l§ ^Jl7> -a-7l ^ ^> 14 ^ #7l£]^l nfl, ^Vy] H]-^ 

7l ^^1* 

121 



^1 11 ^^o\] Xi'HT-i, 



7l^ ^:^7> ^ ^>14^ -^71 € °fl, ^7] ^ 

4^7] 4-^ 1-^ cl 

131 



^1 11 «4<H1 

7l<^ ^ D]-7lnV^S ;^]<g ^^7], A^V7l 7] § 

^7l^ Hfl, ^^ 7 ] H]^7l ^4- ^1-^ «4’^. 
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